Human TRMU encoding the mitochondrial 5-methylaminomethyl-2-thiouridylate-methyltransferase is a putative nuclear modifier gene for the phenotypic expression of the deafness-associated 12S rRNA mutations.
Nuclear modifier genes have been proposed to modulate the phenotypic manifestation of human mitochondrial 12S rRNA A1491G mutation associated with deafness in many families world-wide. Here we identified and characterized the putative nuclear modifier gene TRMU encoding a highly conserved mitochondrial protein related to tRNA modification. A 1937bp TRMU cDNA has been isolated and the genomic organization of TRMU has been elucidated. The human TRMU gene containing 11 exons encodes a 421 residue protein with a strong homology to the TRMU-like proteins of bacteria and other homologs. TRMU is ubiquitously expressed in various tissues, but abundantly in tissues with high metabolic rates including heart, liver, kidney, and brain. Immunofluorescence analysis of human 143B cells expressing TRMU-GFP fusion protein demonstrated that the human Trmu localizes and functions in mitochondrion. Furthermore, we show that in families with the deafness-associated 12S rRNA A1491G mutation there is highly suggestive linkage and linkage disequilibrium between microsatellite markers adjacent to TRMU and the presence of deafness. These observations suggest that human TRMU may modulate the phenotypic manifestation of the deafness-associated mitochondrial 12S rRNA mutations.